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(54) Motor fan unit attachment structure 

(57) By inserting an insertion section (12) provided 
on a lower end of a motor fan unit (2) into a wedge 
shaped hole (16) provided in a lower part of a radiator 
(1 ), the motor fan unit (2) is attached to the rear side of 
the radiator. A front perpendicular surface (1 21 a) and a 
rear perpendicular surface (122b) are formed on the in- 
sertion section (12). The front perpendicular surface 
(121a) contacts a perpendicular surface (16a) of the 



wedge shaped hole (16), while the rear perpendicular 
surface (122b) contacts a lower end of an inclined sur- 
face (16b) of the wedge shaped hole. These surfaces 
will be in contact with one another even if the radiator 
(1 ) stretches in the vertical direction owing to evacuation 
and irrigation so that the insertion section (12) slides up- 
wards. As a result, it is possible to prevent rattling of the 
motor fan unit (2). 
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(54) Motor fan unit attachment structure 



(57) By inserting an insertion section (12) provided 
on a lower end of a motor fan unit (2) into a wedge 
shaped hole (16) provided in a lower part of a radiator 
(1 ), the motor Ian unit (2) is attached to the rear side of 
the radiator A front perpendicular surface (121a) and a 
rear perpendicular surface (122b) are formed on the in- 
sertion section (12). The front perpendicular surface 
(121a) contacts a perpendicular surface (16a) of the 
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wedge shaped hole (16), while the rear perpendicular 
surface (122b) contacts a lower end of an inclined sur- 
face (16b) of the wedge shaped hole. These surfaces 
will be in contact with one another even if the radiator 
(1 ) stretches in the vertical direction owing to evacuation 
and irrigation so that the insertion section (12) slides up- 
wards. As a result, it is possible to prevent rattling of the 
motor fan unit (2). 
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Description 

[0001] The present invention relates to a motor fan 
unit attachment structure for attaching a motor fan unit 
to a radiator, and to a radiator assembly fitted with a mo- 
tor fan unit. 

[0002] An attachment structure for attaching a motor 
fan unit to a vehicle-mounted radiator is known from the 
disclosure of Japanese Laid-Open Patent Publication 
No. H 7-61246. In this attachment structure a plug is pro- 
vided on a lower section of a motor fan unit for connect- 
ing to a radiator. This plug is inserted into an attachment 
section at the bottom of the radiator. The upper part of 
the motor fan unit is connected to an upper part of the 
radiator using bolts. The plug may have a wedge shape 
with a wide edge at the upper end, and also may be a 
pin structure for inserting a pin of fixed thickness into a 
hole. 

[0003] After attaching a motor fan unit to a radiator, 
the radiator is filled with water after vacuuming at an as- 
sembly plant. When the inside of the radiator is vacu- 
umed out, the radiator is shortened in the vertical direc- 
tion of the mounted state. For this reason a radiator plug 
of the motor fan unit is formed so as to have clearance 
in the vertical direction. With this type of structure, above 
described clearance is filled when the inside of the ra- 
diator is vacuumed out. After that, since the radiator re- 
turns to its vertical dimensions if irrigation of the radiator 
is carried out, the above-described clearance is gener- 
ated. If the plug is wedge shaped, a plug of the motor 
fan rises up with respect to an attachment section of a 
wedge shaped hole in the radiator. This section there- 
fore rattles with vibration of the vehicle, causing strange 
noises. The rattling also abrades the plug, and there is 
a problem that fixing sections on the upper part of the 
radiator are prone to being subjected to unnatural loads. 
[0004] On the other hand, in the case of a perpendic- 
ular plug structure, such as the pin structure, there is no 
rattling in the horizontal direction, namely in the front to 
rear direction of the vehicle, unlike the wedge shaped 
plug. However, in order to ensure operability at the time 
of assembly, it is necessary to reduce the size of the fan 
shroud in the vertical direction (the vertical direction of 
the vehicle) by the extent of an insertion stroke for in- 
sertion perpendicular to the plug. As a result, the surface 
area of the radiator core that is covered by the fan 
shroud becomes small, and there is a problem that the 
cooling efficiency of the radiator is deteriorated. 
[0005] It would be desirable to be able to provide a 
motor fan unit attachment structure and radiator assem- 
bly having a motor fan unit that can prevent rattling of 
the motor fan unit without having a detrimental effect on 
the ease of assembly or cooling efficiency. 
[0006] A motor fan unit attachment structure accord- 
ing to the present invention comprises upper attachment 
sections provided on respective upper parts of a radiator 
and a motor fan unit which is attached to the radiator at 
a downstream side of airflow through the radiator, and 



fastened together using fastening members, and lower 
attachment sections that include an inserted section 
provided on a lower part of the radiator and an insertion 
section provided on a lower part of the motor fan unit for 
5 inserting into the inserted section, furthermore, up- 
stream side contact sections for bringing the inserted 
section and the insertion section into contact with each 
other, are provided respectively at upstream sides of air 
flows of the inserted section and the insertion section, 
10 and downstream side contact sections for bringing the 
inserted section and the insertion section into contact 
with each other, are provided respectively at down- 
stream sides of airflows of the inserted section and the 
insertion section, so as to regulate movement of the in- 
1 $ sertion section and the inserted section to the down 
stream side and the upstream side of the airflow through 
the radiator, and so as to enable movement of the inser- 
tion section and the inserted section in a vertical direc- 
tion. 

[0007] A motor fan unit attachment structure accord- 
ing to the prevent invention comprises upper attachment 
sections provided on respective upper parts of a radiator 
and a motor fan unit attached to the radiator at a down- 
stream side of airflow through the radiator, and fastened 
together using fastening members, and lower attach- 
ment sections that include an inserted section provided 
on a lower part of the radiator and an insertion section 
provided on a lower part of the motor fan unit for insert- 
ing into the inserted section, furthermore, the inserted 
section is a wedge shaped hole or indentation that nar- 
rows towards a lower end of the inserted section and is 
provided with an inclined surface formed at a down- 
stream side of air flow through the radiator and a per- 
pendicular surface formed at a position opposite to the 
inclined surface, and the insertion section is provided 
with a first contact section formed so as to extend in a 
perpendicular direction, that contacts the perpendicular 
surface, a second contact section that contacts a lower 
end of the inclined surface and extends by a specified 
length in the perpendicular direction beyond said lower 
end of the inclined surface and a third contact section 
formed opposite to the first contact section, capable of 
contacting the inclined surface of the inserted section. 
[0008] A motor fan unit attachment structure accord- 
ing to the present invention comprises upper attachment 
sections provided on respective upper parts of a radiator 
and a motor fan unit attached to the radiator at a down- 
stream side of air flow through the radiator and fastened 
together using fastening members, and lower attach- 
ment sections that includes an inserted section provided 
on a lower part of the radiator and insertion section pro- 
vided on a lower part of the motor fan unit for inserting 
into the inserted section, furthermore, the inserted sec- 
tion is a wedge shaped hole or indentation that narrows 
towards a lower end of the inserted section and is pro- 
vided with an inclined surface formed at a downstream 
side of air flow through the radiator and a perpendicular 
surface formed at a position opposite to the inclined sur- 
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face, and the insertion section is provided with a first 
contact section formed so as to extend in a perpendic- 
ular direction, that contacts the perpendicular surface, 
a second contact section that contacts a lower end of 
the inclined surface and extends by a specified length 
in the perpendicular direction beyond the lower end of 
the inclined surface, a third contact section formed op- 
posite to the first contact section and enabling contact 
with the inclined surface, and a sliding surface formed 
between a lower end of the first contact section and a 
lower end of the second contact section so that the in- 
sertion section moves along the perpendicular surface 
of the inserted section when the insertion section is in- 
serted into the inserted section. 
[0009] In a radiator assembly fitted with a motor fan 
unit according to the present invention, the radiator and 
the motor fan unit are integrated using a motor fan unit 
attachment structure of any one of claim 1 to claim 8. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 

Fig. 1 is a side elevation showing a motor fan unit 
attached to a vehicle-mounted radiator, according 
to one embodiment of the present invention. 
Fig. 2 is a drawing of the radiator viewed from the 
rear of a vehicle. 

Fig. 3 is a drawing of the motor fan unit viewed from 
the rear of the vehicle. 

Fig. 4 is a perspective view showing an enlarge- 
ment of a plug and a bracket. 
Fig. 5A is a side elevation of a plug. 
Fig. 5B is a cross section of the bracket. 
Fig. 6A is a drawing showing an outline of a motor 
fan unit attachment operation. 
Fig. 6B is a drawing showing an outline of a motor 
fan unit attachment operation. 
Fig. 7A is a drawing at the time of attachment for 
describing the aspect of inserting the plug into the 
bracket. 

Fig, 7B is a drawing showing the attachment oper- 
ation continuing on from Fig. 7A. 
Fig. 7C is a drawing showing the attachment oper- 
ation continuing on from Fig. 7B. 
Fig. 8A is a drawing showing the attachment oper- 
ation continuing on from Fig. 7C. 
Fig. 8B is a drawing showing the attachment oper- 
ation continuing on from Fig. 8A. 
Fig. 9 is a drawing showing the relationship be- 
tween the plug and the bracket after vacuuming and 
irrigation of the radiator. 

Fig. 1 0A is a drawing showing a first modified ex- 
ample of a plug. 

Fig. 1 0B is a drawing showing a second modified 
example of a plug. 

Fig. 10C is a drawing showing a third modified ex- 
ample of a plug. 
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Fig. 11 is a drawing showing insertion of the plug 
into the bracket, divided into three stages. 
Fig. 12A is a drawing showing a modified example 
of the bracket. 

5 Fig. 12B is a drawing showing a modified example 
of the bracket 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 1 ] Embodiments of the present invention will now 
be described in the following with reference to Figs. 1 
through 12. 

[0012] Figs. 1 - 3 are drawings describing one embod- 
iment of the present invention. Fig. 1 is a side elevation 
showing the appearance of a motor fan unit 2 attached 
to a vehicle-mounted radiator 1 , according to one em- 
bodiment of the present invention. The motor fan unit 2 
is attached to a side of a radiator 1 to the rear of the 
vehicle. Airflows across the radiator 1 from the front side 
of the vehicle to the rear side of the vehicle, as shown 
by the arrow F in Fig. 1 . That is, the front side of the 
vehicle is upstream of the airflow, and the rear side of 
the vehicle is downstream of the airflow. Fig. 2 is a draw- 
ing showing the radiator 1 viewed from the rear of the 
vehicle, and Fig. 3 is a drawing of the motor fan unit 2 
viewed from the rear of the vehicle. 
[0013] As shown in Fig. 2, the radiator 1 comprises 
an upper tank 3, a lower tank 4, and a core 5. Cooling 
fins 5a are formed in the core 5. In order to ensure ease 
of viewing, the cooling fins 5a are only shown on part of 
the core 5. Cooling water flows from an inlet 6 to the 
upper tank 3, then carries out cooling while flowing 
downwards inside the core 5, and eventually reaches 
the lower tank 4. The cooling water cooled in the radiator 
1 is supplied to acooling block of the engine via an outlet 
7 provided in the lower tank 4 and a cooling hose, not 
shown in the drawings. Two bolt fastening sections 15 
having threaded holes 1 5a are provided in an upper end 
of the upper tank 3. Two brackets 13 having wedge 
shaped holes are provided on the surface of the lower 
tank 4 toward the rear Df the vehicle. 
[001 4] As shown in Fig. 1 , the motor fan unit 2 is pro- 
vided with a cooling fan 8 and a motor 9 for rotatively 
driving the cooling fan 8, and the motor 9 is fixed to a 
support section 10a formed in the fan shroud 10. As 
shown in Fig. 3, a pair of legs 11 is provided on a lower 
end of the fan shroud 10, and an insertion section (a 
plug) 12 is formed in a lower part of each leg 11. Two 
fixing sections 14 positioned in correspondence with the 
bolt fastening sections 15 of the radiator 1 are formed 
in an upper part of the fan shroud 10. Each plug 12 is 
respectively inserted into wedge shaped holes in the 
bracket 13 of the lower tank 4, and the fixing sections 
1 4 are bolt fastened to the bolt fastening sections 1 5 of 
the upper tank 3. In this way, the motor fan unit 2 is at- 
tached to the side of the radiator 1 towards the rear of 
the vehicle. 
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[001 5] The insertion sections 1 2 and the brackets 1 3 
joining the motor fan unit 2 and the radiator 1 will now 
be described in detail. 

[0016] Fig. 4 is a perspective view showing an en- 
largement of the insertion sections 12, being lower at- 
tachment sections of the motor fan unit 2, and the brack- 
ets 13, being lower attachment sections of the radiator 
1 . Fig. 5A is a side elevation of the insertion section 12, 
while Fig. 58 is a cross section of the bracket 13. 
[0017] As shown in Fig. 5B, a wedge shaped hole (an 
inserted section) 1 6 narrowing towards the bottom in 
Fig. 5B is formed in the bracket 1 3 provided on the lower 
tank 4. The wedge shaped hole 16 has a substantially 
perpendicular surface 16a at a side toward the vehicle 
front, and an inclined surface 16b opposite to the per- 
pendicular surface 16a. The perpendicular surface ex- 
tends in the vertical direction of Fig. 5B when the radiator 

1 is mounted in the vehicle. The angle between the per- 
pendicular surface 16a and the inclined surface 16b is 
called a. 

[0018] The insertion sections 12 of the motor fan unit 

2 are formed from a wedged shaped section 1 21 , and a 
tip section 122 having an R surface 122a, as shown in 
Fig. 5A. A surface 121a extending in the vertical direc- 
tion of Fig. 5A. namely in a perpendicular direction, is 
formed on a radiator side of the wedge shaped section 
121, namely on the side toward the vehicle front, and 
on the opposite side, namely on the side to the vehicle 
rear, an inclined surface 121b is formed. The angle be- 
tween the surface 121a and the surface 121b is sub- 
stantially the same as the angle a between the surface 
16a and the surface 16b of the wedge shaped hole 16. 
A radiator side of the tip section 122, namely a side to- 
wards the front of the vehicle, forms an R surface 122a 
curving more towards the rear of the vehicle closer to 
the tip. That is. the R surface 122a is formed so as to 
curve to the lower side of the insertion section 1 2. A flat 
surface 122c is formed continuous with the R surface 
122a. A perpendicular surface 122b is also formed on 
a side of the tip section 122 towards the rear of the ve- 
hicle. As shown in Fig. 4, grooves are formed in the in- 
clined surface 121b and the perpendicular surface 
122b, and a cross section of the wedge shaped section 
1 21 and the tip section 1 22 forms a comb-tooth-shaped 
surface. 

[0019] With one embodiment of the present invention, 
as shown in Fig. 5A and Fig. 5B, the insertion sections 

12 have dimensions d2 and d4, while the brackets 13 
have dimensions d1 and d3, being set such that d1 = d2 
and d3 = d4. 

[0020] The operation of attaching the motor fan unit 2 
provided with the above described insertion sections 1 2 
to the radiator 1 having the above described brackets 

13 will now be described. 

[0021] Figs. 6A and 6B are drawings for describing 
the operation of attaching the motor fan unit 2 to the ra- 
diator 1 . First of all, as shown in Fig. 6A, the insertion 
sections 12 of the motor fan unit 2 are placed on the 



brackets 13 so that the inclined surface 121b of the 
wedge shaped section 121 comes into contact with the 
upper end of the inclined surface 16b of the wedge 
shaped hole 1 6, that is, so that the inclined surface 121b 
5 comes into contact with the edge of the wedge shaped 
hole 16. The upper part of the motor fan unit 2 is made 
to rotate in the direction of the radiator 1 , as shown by 
the arrow R1 , with the contacting portions of the inser- 
tion sections 12 and the brackets 13 described above 
10 as a fulcrum, and the motor fan unit 2 is put into a vertical 
state as shown in Fig. 6B. At this time, the vertical di- 
rection of the motor fan unit 2 is substantially parallel to 
the vertical direction of the radiator 1 . The fixing sections 
14 of the motor fan unit 2 and the fastening sections 15 
'5 of the radiator 1 are then fastened using bolts. 

[0022] The size of the radiator 1 in the vertical direc- 
tion is shortened by vacuuming the radiator 1 after at- 
tachment of the motorfan unit 2 and the radiator 1 . After 
that, the radiator 1 is filled with water and the size of the 

20 radiator 1 in the vertical direction returns to its original 
size. Therefore, as shown in Figs. 2 and 3, a dimension 
A between the upper end surface of the bracket 13 and 
the center of the threaded bolt hole 15a of the bolt fas- 
tening section 15 is set to a value resulting from adding 

25 a dimension c, of the radiator shortened in the vertical 
direction when evacuating the inside of the radiator 1 , 
to a dimension A' between the lower end surface of the 
legs 11 and the centers of the bolt holes of the fixing 
sections 14. However, any tolerance is omitted. Specif- 

30 ically, when the motor fan unit 2 is attached to the radi- 
ator 1 , a clearance of dimension c arises between the 
upper end surface of the brackets 13 of the radiator 1 
and the lower end surface of the legs 11 of the motor 
fan unit 2 before carrying out evacuation of the radiator. 

35 [0023] Figs. 7^76,70,8^ and 8B show a sequence 
of operations for inserting the insertion section 12 of the 
motor fan unit 2 into the bracket 13 when carrying out 
the attachment operation shown in Figs. 6A and 6B. The 
operation advances in the sequence shown in Fig. 7A, 

40 Fig. 7B, Fig. 7C, Fig. 8A, and Fig. 8B. 

[0024] In Fig. 7A, the motor fan unit 2 is positioned 
and held at an angle so that the inclined surface 121b 
of the wedge shaped section 121 comes into contact 
with the upper end B of the inclined surface 16b of the 

45 bracket 13. 

[0025] Next, the motorfan unit 2 is raised towards the 
radiator 1 with the upper end B as a fulcrum, as shown 
by the arrow R1 . At that time, the R surface 122a of the 
tip section 122 is in contact with the perpendicular sur- 

50 face 16a of the bracket 13. From the state of Fig. 7B, 
when the motor fan unit 2 is raised further towards the 
radiator 1 , then as shown in Fig. 7C and Fig, 8A, the 
insertion section 1 2 is inserted so as to slide down inside 
the hole, namely the inserted section 16 in the bracket 

55 13, as shown by the arrow R2. At this time, the R surface 
122a of the insertion section 12 moves along the per- 
pendicular surface 16a of the bracket 13. Finally, when 
the motor fan unit 2 is set in a vertical state, the wedge 
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shaped section 121 of the insertion section 12 is com- 
pletely inserted into the wedge shaped hole 16 (refer to 
Fig. 4) of the bracket 13, as shown in Fig. 8B. 
[0026] After that, the fixing sections 14 and the bolt 
fastening sections 15 constituting the upper attachment 
sections, are bolt fastened, and attachment of the motor 
fan unit 2 to the radiator 1 is completed. At this time, the 
clearance of dimension c arises between the lower end 
surface of the legs 11 and the upper end surface of the 
bracket 13, as described above. 
[0027] With the motor fan unit 2 attached to the radi- 
ator 1, evacuation of the radiator 1 is carried out. This 
shortens the radiator 1 by the dimension c in the vertical 
direction, and the insertion section 12 and the bracket 
13 are brought into complete contact, as shown in Fig. 
6B. After evacuation, if the radiator 1 is irrigated, the ra- 
diator 1 is stretched in the vertical direction returning to 
the original dimension A (refer to Fig. 2). In this way, as 
shown in Fig. 9, a clearance of dimension c arises be- 
tween the lower end surface of the legs 1 1 of the motor 
fan unit 2 and the upper end surface of the bracket 13 
of the radiator 1 , and also between the inclined surface 
121b and the inclined surface 16b. Earlier technology 
suffered from the motor fan unit rattling because of this 
clearance. 

[0028] However, with this embodiment, even if the ra- 
diator 1 is filled with water after evacuation, and the ra- 
diator 1 is stretched in the vertical direction, the perpen- 
dicular surface 121 a formed on the wedge-shaped sec- 
tion 121 and the perpendicular surface 16a formed on 
the bracket 1 3 touch each other, as shown in Fig. 9, and 
in the section shown by the symbol P the perpendicular 
surface 122b of the tip section 122 and the lower part of 
the inclined surface 1 6b touch each other. For this rea- 
son, there is no rattling of the motor fan unit 2, even if 
vibration of the radiator 1 increases. 
[0029] With this embodiment, the motor fan unit 2 is 
mounted on the radiator 1 in an inclined state, as shown 
in Fig. 6A, and following that, the motor fan unit 2 is 
raised with the bracket 13 as a fulcrum and attached to 
the radiator 1 . The operability at the time of attaching 
the motor fan unit 2 is therefore excellent. By adopting 
the structure described above, it is possible to make the 
position of an upper end 1 0b of the fan shroud 10 sub- 
stantially the same as the upper end of the core 5. In 
th is way, the core 5 of the radiator 1 is almost completely 
covered by the fan shroud 1 0, and there is hardly any 
detrimental effect on the heat radiation performance of 
the radiator 1 . 

[0030] With this embodiment, the reason that rattling 
is prevented even if the radiator 1 is stretched in the ver- 
tical direction is that the insertion section 12 has both 
the perpendicular surface 122b,coming into contact with 
the lower end of the inclined surface 16b, and the per- 
pendicular surface 121a, coming into contact with the 
perpendicular surface 16a. This means that there is no 
need for the perpendicular surface 121a to make con- 
tact from the upper end to the lower end of the perpen- 



dicular surface 16a. Specifically, even when the radiator 
1 is evacuated and irrigated, and the size of the radiator 
1 expanded in the vertical direction, the perpendicular 
surface 122b comes into contact with the lower end of 

5 the inclined surface 16b, and part of the perpendicular 
surface 1 21 a comes into contact with part of the perpen- 
dicular surface 16a. Figs. 10A, 10B,and 10C show mod- 
ified examples of the insertion section 12. For example, 
as shown in Fig. 10A, the radius of curvature of the R 

10 surface 122a can be made larger. In this case, it is not 
necessary to provide the flat surface 122c of the inser- 
tion section 12. Also, as shown in Figs. 10B and 10C, it 
is possible to provide flat surfaces 122d and 122e that 
sweep back towards the rear of the vehicle closer to the 

* 5 tip of the tip section 1 22, instead of the R surface 1 22a. 
[0031] A method of setting the size of the perpendic- 
ular surfaces 1 22b and 1 21 a in the perpendicular direc- 
tion will now be described. As shown in Fig. 9, the size 
in perpendicular direction of the perpendicular surface 

20 1 22b is made L1 , and a size of a section contacting the 
perpendicular surface 121a and the perpendicular sur- 
face 16a when the insertion section 12 is completely in- 
serted in the bracket 13 is made L2. Of L1 and L2, the 
surface that is shorter relates to rattling arising when the 

25 radiator 1 expands. With the shorter of the dimensions 
L1 and L2 being taken as L, stretching of the radiator 1 
due to evacuation and irrigation, that is, the extent c to 
which the radiator 1 shrinks in the vertical direction due 
to evacuation, and tolerances for the size A of the radi- 

30 ator 1 and for the size A 1 of the motor fan unit 2 in the 
perpendicular direction are respectively a and b. The di- 
mension L is preferably set so as to satisfy the following 
equation (1): 

35 

L^a + b + c (1) 

For example, if a = 1 .5 mm, b = 1 .0 mm and c = 1 .5 mm, 
then preferably L ^ 4 (mm) Further, if tolerance for the 
40 bolt holes of the motor fan unit 2 is taken into consider- 
ation, then preferably L = 7 (mm). 
[0032] For example, if L1 < L2, as shown in Fig. 9, 
then dimension L1 of the shorter perpendicular surface 
122b in the perpendicular direction is preferably set so 
45 as to satisfy equation (1). At this time, if the extent c of 
stretching of the radiator 1 due to irrigation after evacu- 
ation, becomes less than 1 .5 mm, then contact between 
the perpendicular surface 1 22b and the lower section of 
the inclined surface 16b is maintained, and no rattling 
50 arises. The shape of the insertion section 12 is not lim- 
ited to that shown in Fig. 9, and it is possible to also set 
the dimension L to satisfy the above equation (1) even 
with the insertion sections 12 shown in Figs. 10A, 10B, 
and 10C. 

55 [0033] A description will be given of setting of the R 
dimension (radius of curvature) of the R surface 122a 
of the plug 12 referring to Fig. 11 . As shown in Figs. 7A 
and 7B, when the motor fan unit 2 is raised in the direc- 
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tion of arrow R1, the motor fan unit 2 rotates with the 
upper end B of the inclined surface 1 6b that is touching 
the inclined surface 121b as a fulcrum. Then, as shown 
in Figs. 10 and 8A, the motor fan unit 2 rotates with the 
upper end B of the inclined surface 16b as a fulcrum, 
and also moves so as to be lowered down in the direc- 
tion of arrow R2. Fig. 11 is a drawing showing insertion 
of the insertion section 12 into the bracket 13, divided 
into three stages. 

[0034] Fig. 11 shows the bracket 13 moving relative 
to the insertion section 12. The insertion section 12 is 
shown by two-dot chain lines. Also, the position of the 
bracket 13 is shown at three separate stages © , @ , 
® ), and the bracket 1 3 moves in the order© ,© , ® . 
It is to be noted that® represents the state when the 
insertion section 12 is fully inserted into the bracket 13. 
[0035] From position© to position © , the bracket 
13 rotates in the direction of arrow R3 with the upper 
end B of the inclined surface 1 6b as a center. Arrow R3 
corresponds to arrow R1 described above. From posi- 
tion® to position® , the bracket 13 moves in the di- 
rection of arrow R5. Movement of the bracket 1 3 shown 
by arrow R5 is a composite movement made up of ro- 
tational movement in the direction of arrow R3 with the 
upper end B as a center, and a movement of the upper 
end B moving in the direction of arrow R4 along the in- 
clined surface 121b of the insertion section 12. Arrow 
R4 corresponds to arrow R2 described above. 
[0036] The surface 1 6a of the bracket 1 3 moves along 
the curved surface S as the bracket 13 moves from po- 
sition© to position ® . The curved surface S can be 
the R surface 122a of the insertion section 12. The R 
surface 1 22a is composed of a curved surface having a 
span that does not intersect the surface 16a of the 
bracket 13 at position ® . 

[0037] Figs. 12A and 12B are drawings showing a 
modified example of this embodiment. As shown in Figs. 
1 2A and 12B, a surface 1 6c extending in the perpendic- 
ular direction, that is, in the downward direction in Fig. 
12A, is formed continuous to the lower end of the in- 
clined surface 1 6b of the bracket 13. Fig. 12B shows the 
positional relationship between the insertion section 12 
and the bracket 13 when the radiator 1 has been ex- 
panded by irrigation after evacuation. Fig 12B corre- 
sponds to Fig. 9 described above. As shown in Fig. 12B, 
the inclined surface 1 21 b of the plug 1 2 and the inclined 
surface 1 6b of the bracket 1 3 are separated, but the per- 
pendicular surface 122b of the insertion section 12 is 
touching the perpendicular surface 16c of the bracket 
13. Therefore, compared to the case described above 
where the lower end of the inclined surface 16b touches 
the perpendicular surface 1 22b, the effect of preventing 
rattling is even more pronounced, and it is possible to 
reduce the effects of abrasion. 
[0038] The motor fan unit attachment structure of the 
present invention is not limited to the above-described 
embodiment, and various modifications are possible. 
[0039] With the above described embodiment, a 



through hole 16 has been formed in the bracket 13 as 
an inserted section into which the plug 1 2 is to be insert- 
ed. However, if there are the perpendicular surface 16a, 
the inclined surface 16b,and the perpendicular surface 

5 16c, it is also possible to have an indentation instead of 
the through hole. The depth of the indentation in the ver- 
tical direction is set to be longer than the vertical length 
of the plug 12, so that the plug 12 is fully inserted into 
the indentation when the radiator 1 is evacuated and 

10 shrunk. 

[0040] As has been described above, in the motor fan 
unit attachment structure according to one embodiment 
of the present invention, an inclined surface 16b and a 
perpendicular surface 16a are provided on a bracket 13 
1 $ provided on a lower part of a radiator, and a wedge 
shaped hole 16 or indentation is formed by the inclined 
surface 16b and the perpendicular surface 16a. Also, 
an inclined surface 121b, a perpendicular surface 122b 
formed continuous to the inclined surface 1 21 b for con- 
tacting a lower end of the inclined surface 16b of the 
bracket 13, and a perpendicular surface 121 a for con- 
tacting the perpendicular surface 16a of the bracket 13, 
are provided on the insertion section 12 provided at a 
lower end of the motor fan unit. These surfaces are pro- 
vided so that even if the radiator is filled with water after 
evacuation and the radiator expands in the perpendic- 
ular direction, the lower end of the inclined surface 16b 
contacts the perpendicular surface 122b, and the per- 
pendicular surface 16a and the perpendicular surface 
121a come into contact with each other. In this way, it is 
possible to prevent rattling of the motor fan unit in the 
lengthwise direction of the vehicle. 
[0041 ] Furthermore, a perpendicular surface 1 6c ex- 
tending further down in the perpendicular direction than 
a lower end of the inclined surface 16b of the bracket 
13 and coming into contact with the perpendicular sur- 
face 122b of the insertion section 12 is provided. In this 
way, in addition to the effects described above, it is pos- 
sible to prevent rattling in a more stable manner. 
[0042] The R surface 1 22a is provided on the radiator 
side tip of the insertion section 12. When the motor fan 
unit is attached to the radiator, the R surface 1 22a of the 
insertion section 1 2 moves along the perpendicular sur- 
face 16a of the bracket 13. In this way, it is possible to 
carry out smooth attachment, giving good operability. If 
the R surface is not curved but flat, it can be manufac- 
tured easily. 



Claims 

1 . A motor fan unit attachment structure comprising: 

upper attachment sections (1 4, 1 5) provided on 
respective upper parts of a radiator (1) and a 
motor fan unit (2) which is attached to said ra- 
diator (1) at a downstream side 'of air flow 
through said radiator(1 ), and fastened together 
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using fastening members; and 
lower attachment sections that include an in- 
serted section (1 6) provided on a lower part of 
said radiator (1), and an insertion section (12) 
provided on a lower part of said motor fan unit 5 
(2) for inserting into said inserted section (16); 
wherein 

upstream side contact sections (121 a, 1 6a) for 
bringing said inserted section (16) and said in- 
sertion section (12) into contact with each oth- io 
er, are provided respectively at upstream sides 
of air flows of said inserted section (16) and 
said insertion section (12), and downstream 
side contact sections (122b, 16b) for bringing 
said inserted section (16) and said insertion 15 
section (12) into contact with each other, are 
provided respectively at downstream sides of 
airflows of said inserted section (16) and said 
insertion section (12), so as to regulate move- 
ment of said insertion section (12) and said in- 20 
serted section (1 6) to the down stream side and 
the upstream side of the air flow through said 
radiator (1 ), and so as to enable movement of 
said insertion section (12) and said inserted 
section (1 6) in a vertical direction. 25 

A motor fan unit attachment structure comprising: 

upper attachment sections (14,15) provided on 
respective upper parts of a radiator (1) and a 30 
motor fan unit (2) attached to said radiator (1) 
at a downstream side of air flow through said 
radiator (1), and fastened together using fas- 
tening members; and 

lower attachment sections that include an in- 35 
serted section (16) provided on a lower part of 
said radiator (1), and an insertion section (12) 
provided on a lower part of said motor fan unit 
(2) for inserting into said inserted section (16); 
wherein *o 
said inserted section (16) is a wedge shaped 
hole or indentation that narrows towards a low- 
er end of said inserted section (16), and is pro- 
vided with an inclined surface (16b) formed at 
a downstream side of air flow through said ra- 
diator (1), and a perpendicular surface (16a) 
formed at a position opposite to said inclined 
surface (16b); and 

said insertion section (12) is provided with a 
first contact section (1 21 a) formed so as to ex- so 
tend in a perpendicular direction, that contacts 
said perpendicular surface (16a), a second 
contact section (122b) that contacts a lower 
end of said inclined surface (1 6b) and extends 
by a specified length in the perpendicular direc- 55 
tion beyond said lower end of said inclined sur- 
face (16b), and a third contact section (121b), 
formed opposite to said first contact section 



(1 21 a), capable of contacting said inclined sur- 
face (16b) of said inserted section (16). 

3. The motor fan unit attachment structure according 
to claim 2, wherein: 

said inserted section (1 6) is further provided 
with a second perpendicular surface (16c) that 
contacts said second contact section (122b), 
extending perpendicularly further down beyond 
said lower end of said inclined surface (16b). 

4. The motor fan unit attachment structure according 
to claim 2, wherein: 

said insertion section (12) is further provided 
with a sliding surface (122a) formed between a 
lower end of said first contact section (121a) 
and a lower end of said second contact section 
(122b), so that said insertion section (12) 
moves along said perpendicular surface (16a) 
of said inserted section (1 6) when said insertion 
section (12) is inserted into said inserted sec- 
tion(16). 

5. The motor fan unit attachment structure of claim 4, 
wherein: 

said sliding surface (122a) includes a curved 
surface formed continuous to said first contact 
section (121a), and curving to a lower side of 
said insertion section (12). 

6. The motor fan unit attachment structure according 
to claim 4, wherein: 

said sliding surface (122d, 122e) is a flat sur- 
face connecting said first contact section 
(121a) and said second contact section (1 22b). 

7. The motor fan unit attachment structure according 
to claim 2, wherein: 

an angle formed by said inclined surface (16b) 
and said perpendicular surface (1 6a) of said in- 
serted section (1 6) is substantially equal to an 
angle formed by said first contact section 
(121a) and said third contact section (121b) of 
said insertion section (12). 

8. A motor fan unit attachment structure comprising: 

upper attachment sections (14,15) provided on 
respective upper parts of a radiator (1) and a 
motor fan unit (2) attached to said radiator (1) 
at a downstream side of air flow through said 
radiator (1), and fastened together using fas- 
tening members; and 
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lower attachment sections that includes an in- 
serted section (16) provided on a lower part of 
said radiator (1), and insertion section (12) pro- 
vided on a lower part of said motor fan unit (2) 
for inserting into said inserted section (1); 5 
wherein 

said inserted section (16) is a wedge shaped 
hole or indentation that narrows towards a low- 
er end of said inserted section (16), and is pro- 
vided with an inclined surface (16b) formed at 10 
a downstream side of air flow through said ra- 
diator (1), and a perpendicular surface {16a) 
formed at a position opposite to said inclined 
surface (16b); and 

said insertion section (12) is provided with a is 
first contact section (121 a) formed so as to ex- 
tend in a perpendicular direction, that contacts 
said perpendicular surface (16a), a second 
contact section (122b) that contacts a lower 
end of said inclined surface (1 6b) and extends 20 
by a specified length in the perpendicular direc- 
tion beyond said lower end of said inclined sur- 
face (16b), a third contact section (121b) 
formed opposite to said first contact section 
(121a) and enabling contact with said inclined 25 
surface (16b), and a sliding surface (122a, 
1 22d , 1 22e) formed between a lower end of said 
first contact section (121a) and a lower end of 
said second contact section (1 22b) so that said 
insertion section (12) moves along said perpen- 30 
dicular surface (16a) of said inserted section 
(16) when said insertion section (12) is inserted 
into said inserted section (16). 

A radiator assembly fitted with a motor fan unit, 35 
wherein: 

a radiator (1) and a motor fan unit (2) are inte- 
grated using a motor fan unit attachment struc- 
ture of any one of claim 1 to claim 8. 40 
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FIG.8A 
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